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(71) We, BAYER AKTIENGESELL- 
SCHAFT, formerly known as Farbenfabriken 
Bayer AktiengcscUschaft^ a body corporate 
organised under the laws of Germany, of 509 

5 Lcverkusen, Germany, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 

10 nient: — 

This invention relates to a process for cover- 
ing a fibrous web with a polymeric coating. 
In particular it relates to the coating of leather 
or the production of imitation leather. The 

15 term "imitation leather** is used here to mean 
a microporous fleece which has a polymeric 
coating, or covering layer, which is permeable 
to water vapour. 

It is known to bond fibre fleeces by impreg- 

20 nating them with polymer solutions or dis- 
persions and then coagulating the polymer. A 
porous fleece which "breathes" is thus ob- 
tained. If this fleece is bonded to a covering 
layer, a synthetic leather is obtained which 

25 has good pemieability to water vapour com- 
bined with a low capacity for absorbing water 
vapour (see C. L. Nottebohm, Chemiefaserii 
9 (1968), page 673 or G. Reich, "Das Leder" 
17 (1966), pages 261 to 272 or L. Seligs- 

30 berger J. Am. Chem. Leather Chem. Assoc., 
60 (1965) pages 408 to 419). Such a material 
is not very suitable for use, for example, as 
shoe uppers because It is not capable of 
absorbing and retaining sufficient water. 

35 Fleece bonding agents which provide for 
high water uptake of the fleece and for guud 
permeability to water vapour are known per sc. 
Ionic polyurethanes are particularly suitable 
for this purpose, especially ionic polyurethane 

40 latices of the type described e.g. by D. Diete- 
_.£i?i!5-^^lN^b^lli^j-?nd H. Witt, Agncw. Chem. 



82 (1970 pages 53 to 63). Hydrophilic 
binders, such as products which contain poly- 
vinyl alcohol or polyethylene glycol arc also 
suitable for this purpose. 45 

In bonding a microporous covering film to 
a microporous fleece (i.e. a fleece which is 
permeable to water vapour) however, the 
porosity is often lost to a large exent be- 
cause many of the pores get blocked. 50 

The present invention provides a process 
for covering a fibrous web with a polymeric 
coadng comprising the steps of: — 

a) applying to a temporary support a layer 

of a reaction mixture which comprises 55 
(1) at least one polyisocyanate and (2) 
at least one compound containing active 
hydrogen atoms and which will undergo 
a polyaddition reaction with the polyiso- 
cyanate to form a microporous poly- 60 
ure thane (urea) layer, 

b) applying to the layer, before the poly- 
addition reaction is complete, a fibrous 
web, and 

c) removing the fibrous web with the adhcr- 65 
ing polymeric layer from the temporary 
support. 

The fibrous web can be a woven or knitted 
fabric or natural leather, in particular split 
leather, grain leather or suede. It will be 70 
appreciated that such leathers are sufficiently 
fibrous in nature to allow them to be used in 
the process according to the invention. 

In a preferred embodiment the fibrous 
web is a fibre fleece and the finished product 75 
(fibre fleece with polymeric coating) has 
utility as imitation leather. 

In a particularly preferred embodiment the 
fibrous web is an unbonded fibre fleece and 
after it has been applied to the layer and 80 
before the step (c) the fleece is impregnated 
with an aqueous solution of a polymeric binder 
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and the binder is coagulated, the amount of 
binder used being 10 to 98% by weigiit based 
on the weight of the fibre fleece. Tliis elimin- 
ates one working step as bonding of the fleece 

5 and formation of the covering layer arc car- 
ried out almost simultaneously. 

Because the fibrous web is applied to the 
layer while it is still soft and reacting the 
penetration of the fibres into the layer is good 

10 and the bonding excellent. Furthennorc the 
process preserves the micro porosity of the 
fibrous web. 

The support used is a temporary support 
and the final product is removed herefrom. 

15 This means that the support is made prefer- 
ably from a solid material which is inert to 
polyurethane- (ureas) the reactive mixture 
forming the polyT3rediane-(urea), and any sol- 
vents present, and provided such material does 

20 not stick or adhere to the pol3airethane or 
-(urea). 

The reaction mixture for the production of 
the polymeric coating are preferably solutions 
of compounds which are capable of polyaddi- 
25 tion and which form microporous polyaddition 
products after polyaddition and removal of 
the solvents. Solutions of this kind have been 
disclosed e.g. in Belgian Patent Nos. 
715,003; 705/a2; 719,272 and 725,052. (As 

30 is customary in the art the reaction of, for 
example, a polyol and a polyisocyanate to 
give a polyurethane is called a polyaddition 
reaction). Furthermore for brevity the term 
"poljrurethane" will be used in its wider sense 

35 as meaning polyurcdiane(urea), i.e. it encom- 
passes polyurethanes, polyureas and mixed 
polyurethane-polyureas. 

The starting materials for such a process 
arc already known. Polyisocyanates (particu- 

40 larly diisocyanates) are used as the com- 
pounds which contain NCO groups. Com- 
pounds containing active hydrogen atoms 
usually contain OH or NH groups. Com- 
pounds which contain NH^ groups arc amines, 

45 aminoalkanols and hydrazine and its deriva- 
tives. Suitable compounds which contain OH- 
groups are lov/ molecular weight (e.g. 18 — 
1250) and high molecular weight (e.g. 1250 — 
3500) glycols, poly ethers, polythioethers, poly- 

50 esters, polyether esters, polyacetates, polyester 
amides and polysiloxanes. 

Generally it is preferred to use (1) at least 
one polyisocyanate (2) at least one com- 
pound containing NH and/or OH groups 

55 which will react with NCO groups and hav- 
ing a molecular weight of at least 500 and 
(3) at least one chain lengthcnin.f^ agent which 
has a molecular weight below 500 and NH 
and /or OH groups which v/ill react with 

60 NCO groups. 

These compounds are preferably reacted 
with each other by a single stage process or a 
two-stage proces.s, 



1. Single stage process 

If the active hydrogen-containiag reactants 65 
are not substantially different from each other 
in their reactivity towards isoeyanate, it is 
advantageous to employ the single stage pro- 
cess. In this process, the reactants (1), (2) 
and (3) arc mixed together without any pre- 70 
vious reaction preferably In solvent and are 
converted into the microporous polyurethane, 
Preferablj' the components containing OH 
groups and, if desired, NH groups are dis- 
solved in the solvent or solvent mixture, the 75 
polyisocyanate, if desired, also in solution, is 
stirred in at the required temperature, and 
catalyst is added to the mixture if desired. 
The heat released by the polyaddition reac- 
tion raises the temperature of the solution. 80 
Clouding of the solution accompanied by an 
increase in viscosity generally occurs after 
some time. The solution is then poured out 
on to the temporary support. The solution 
starts to gel widiin 20 minutes. One may, of 85 
course, use reaction mixtures which have 
longer gelling times but this is not of great 
practical interest. The polyaddidon reaction is 
advantageously completed on the support at a 
drying cupboard temperature of more than 90 
60°C. with solidification of the film, and the 
solvent evaporates off at the same time and/ 
or afterwards. Lower temperatures may be 
employed, but die reaction time is then longer. 

In the single stage process, the reactivity 95 
of the higher molecular weight compounds 
which have at least two terminal OH groups 
towards isocyanates shoidd not differ sub- 
stantially from the reactivity of the cross- 
linlung agent towards isocyanate. The reactivi- 100 
ties are preferably about equal but the re- 
activity of the cross-linking agent may be 
greater or less by a factor of up to about 5 
and preferably not more than 2. By reactivity 
is meant die reaction velocity constant in 105 
1/moI sec. (see J. H. Saunders and K. C. 
Frisch "Polyurethanes" I, New York (1962), 
pages 206 to 208). 

2. Two stage process 

If the active hydrogen-containing reactants 110 
differ substantially from each other in their 
reactivity, the more reactive compounds would 
first react with each other and they would 
form sparingly soluble compounds in the 
organic solvent, which would precipitate and 115 
interfere with the formation of polyurethane. 
This is particularly the case when compounds 
which contain highly reactive hydrogens, 
especially amines, and compounds which con- 
tain OH groups are to be reacted with poly- 120 
isocyanates. A two-stage process is therefore 
used in such cases, the compounds which 
contain OH groups, for example, are reacted 
in a first stage with excess polyisocyanate to 
form a so-called prepolymer. The prepolyraer 125 
is then reacted with the more rcacuve com- 
pound in the organic solvent in a second itigc^ 
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Usually reactants (1) and (2) arc reacted In the simplest case, a polypropylene glycol 5 

to give the prcpolymcr which is subsequently ether, for example, is reacted with a diiso- 

mixed with the chain Jcnf»thening agent (3) cyanacc, e.g. hcxamethylene diisocyanate, to 

in a second stage. fomi the prepolymer: 



20CN— (CH=),;— NCO+HO— I — CH— CH, 



l.-o-)_n 



10 ->.OCN— (CH.)«— NH— < 

II 

O 




I— C— NH— (CH;,),— NCO 
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In the second stage, the prepoiymcr is reacted with a diamine, e.g. ethylene diamine, 
to form a higli molecular weight micrupuruuspolyurethanc polyurea: 



OCN— (CH,)«— NH— CO— O- 
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NH— (CH,),— NCO+ H,N— CH,— CH,— NH... 



15 ->— HN— CH;:— CH, — NH— C— Nil— (CH .)«— NH— C- 
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Preferred starting materials (2) for use in 
the process according to the invention are 
compounds of molecular weight above 500 

20 v/hich contain at least two terminal OH groups, 
for example polyethers, polyesters, polycarbon- 
ates, polyacctatcs, polycsteramides, polythio- 
cthcrs or polysiloxanes. Compounds of this 
type have been described, e.g. in J. H. 

25 Saunders and K. C. Frisch "Polyurcthanes" 
I, New York (1962), pages 32 to 61 and in 
the literature cited there. 

Especially to be mentioned arc the poly- 
esters of dicarboxylic acids, such as phthalic 

30 acidj terephthalic acid, scbacic acid or prefer- 
ably adipic acid and diaJcohols or mixtures of 
dialcohols, e.g. ethylene glycol, propylene 
glycol, butane- 1,4-diol, hcxanc-2,5-diol, 2,2- 
dimethyIpropanc-l,3-diol, hcxanc-l,6-diol, 2- 

35 methylhexane-l,6-diol, 2,2-dimethyIhexanc- 
1,3-dioI, p-bis-hydroxymethylcyclohcxanc, 3- 
niethyl-pentane- 1,4-diol or 2,2-diethyIprop3ne- 
1,3-diol, and preferably diols or mixtures of 
diols which cpntain 5 or more carbon atoms 



because polyesters of this type have a rcla- 40 
tively high resistance to hydrolysis and, especi- 
ally if diols which have alkylcnc radicals in 
the side chains have also been used, the end 
products have a satisfactory elasticity at low 
temperatures. Polyesters obtained by the poly- 45 
merisation of caprolactone with diethylene 
glycol having a narrow molecular weight dis- 
tribution arc also suitable starting materials. 
The polyesters which are obtained from di-. 
phcnylcarbonatc and glycols arc particularly 50 
suitable. 

Volyurethanes and polyurcihane-ureas which 
have excellent resistance to hydrolysis can be 
obtained from polyalkylcnc ethers such as 
polypropylene glycols. Polytetramcthylcne 55 
ether diols are especially advantageous for 
this purpose and may be used cither as such 
or.. in the forpi of mixed polyethers. 

The process according to the invention can 
surprisingly also be carried out with poly- 60 
hydroxyl compounds which are misciblc with 
water, e.g. polyethylene glycol eihcr diols, in 
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which case polyurethanes with a high water 
uptake capacity are obtained. 

PoJyoIs, amino-alcohols and polyamincs 
may be mentioned as examples of Jow mole- 
5 cular weight chain lengthening agents (3) 
which contain at least two OH or NH groifps. 

The Cham lengthening agents should have a 
moIcaJar weight of from 18 to 500, prefer- 
ably 32 to 350. Apart from water, the follow- 
10 ing are ciamples of suitable chain lengthen- 
ing agents, which can be used cither separ- 
ately or as mixtures: ethylene glycol, propy- 
lene glycol. butane-l,4-diol, hexane-1.6-diol, 
hydroquinone-bis-Cie-hydroxy-cthylether), p- 
15 xylylencglycol ethylene-diamine; propylent 
y. . -1.3-diamine, tetramethylene-L4- 
diaminc, hcxanaethylene-l,6-diaminc, 2,2,4-tri- 
methylhacane-l,6-diainine, ] -mediyl-cyclo- 

^'^'^:t"™ethyl-cydohcxane, 4,4'-diamino-di- 
cyclohcxylmcthane, bis-(aminopropyn-piper- 
lTd!lirT^ dipriniaiy amines 'such as 
•^j^J -diMnino-diphenylmethane, bis-2 2-^4- 
25 S^^'^^^^PI^T^' . 4=4'-diamino-diphenVl- 

^w^^ or araliphatic di- 

prmiary diamines such as m-xylenediamine, 
?T " V^^^-^^hy] - p - xylene diamine! 

^"if; -.diamino - stilbene - 2,2,' - disul - 
2 7^'^,. M'-diamino-diphenylethane- 
bu^.O^i'"""' '""^i:^' "''y''-'"^ diamine-N- 
Sri^u"", hexamediylcne-l,6-di- 
- 1.6-diamino- 
flexametiiylene-3-sulphon c acid or their allcali 

Srf^ ^' ^""^ dihydrazide, malonic 

an ^"^.,«?'''J"lr^'de, succinic acid dihydmzide and 
40 addrtion products of ethylene oxide and projy- 
lene oxide widi ammonia or aliphatic or aro- 
matic amines, e.g. diethanolamine, triethanol- 
amme or methyl- or phenyl-diethanolamine 

45 ^ '""""'^^ '^r" '^y^^'^^'^y °f »he produce 
45 of the process; furthermore, hydrazine, cT 
also ,n the form of hydrazine'hydrate. mlthyf: 
hydrazine and dihydrazincs such as NN'- 
diammo-piperazine. ' 
^ft * Secondary diamines may also be used, pre- 
50 fcrably those which have a synunetrical 'stmc- 
ture such as pipcrazine or 2,5-dimethylpiDer- 
azine or 3,3'-dichloro- or 3,3'-dimcSi^'. 
di-Cmethylaminophenyl)methane. ^ ' 
The usual polyisocyanates (described for 
55 example by W. Siefken, Liebig^s Ann Chem 
562, pages 75 to 136 (1949))or higher nidc- 

ducts which contain at least two NCO grouDS 

an NCO: OH ratio^l.2) obtained from the 
above mentioned polyhydroxy compounds i 
an excess of polyisocyanates are suitable for 
die process. Suitable polyisocyanates for the 
process are parUcularly aliphatic, cvcloali 
63 phatic, araliphatic, aroriatic and heteSSJ^ 



dusocyanates or mixtures thereof. Particu- 
iarly to be menuoncd are diisocyanates which 
nave a symmetrical struaurc, e.g. diphenvl- 
methane-4,4;-diisocyanatc, diphenyl-dimcthyl- 

metl!vr'"^H'1"""j^'"r' 2.2',6,6'-tet«- 70 
methyl - diphenylmcthane - 4,4' - diiso - 

ZV!!'?'J^''!}y}f''?. - - diisocyanate, di - 
phenylether-4,4'-diisocyanate or their alkvl- 
substituted, alkoxysubstituted or halosub- 
stimted derivatives, as well as tolylene-2,4- 75 
and 2,6-dnsocyanate and their commercial 
mixtures, 2,4 - diisopropylenephenylene - 13 - 
diisocyanate, m-xylylcnc diisocyanate, p- 
miSvr ^^''^^^rr'^ ,.?nd W,«'-tetr^- 
r^uT^Vf • ""y^y^""/ diisocyanate. alkyl or 80 
halosubstitution products of the above diiso- 
cyanates, e.g. 2.5-dichloro-p-xylylene diiso- 
cj^natc or tetracbloro-p-phenylene diisocyan- 
n, i.,*^!^"'-"' tolylene-2,4-diisocyanate, bis-(3- 

thalcne-1 5-diisocyanate. Aliphatic diisocyan- 
ates such as hexane-l,6-diisocyanate, cyclo- 
hesane-1.4-diisocyanate, dicyclohexyhnethane- 
4,4 - diisocyanate. 1 . isocyanato - 3 - iso - 
cyanato - methyl - 3,5,5 - trimediylcyclo - 90 
hexane or 2,2,4 - trimediylhexane - 1,6 - 
diisocyanate are employed to give products 
which undergo very little discolouradon on 
exposure to light. Diisocyanates such as o>,,„'. 
di(isocyanatoediyl) - benzene or 1,2,3,4,5,6- 05 
hexahydro - di - phenylmethane - 4,4' - di so - 
cyanate also yield products which undergo 
luUe discolouration in the liglit 
.Slu'^'^^ °^ commercial availability 
and their properties, the diisocyatiates prefer- 100 
ably used are diphenyLnethane-4,4'-diisocyan- 
ate the isomeric tolylene diisocyanates and 
r^M^f" hexane-l,6-diisocyanate and di- 
cycIohexyImethane-4,4'-diisocyanatc 

In the two- stage process, polyhydroxyl com- 105 
pounds havmg molecular weight above 500 
l^; are prrferably reacted with diisocyanates 
( 1) m a molar ratio of about 1 : 1.25 to 1 • 4 0 
If desired in several stages, e.g. in solvents 
v*^ch arc inert to isocyanatcs, such as tctra- HO 
hydrofuran, dioxane or chlorobenzenc. and at 
temperatures of about 40°C. to 130°C., pre- 
ferably 70° to 100°C. The reaction timc^ used 
are such that a substantially linear prepolv- 
mer with tenninal NCO groups is obtained. 115 
By reacting approximately equivalent quan- 
Oties of bifunctional chain lengdiening agents 
(3) with this prepolymer a substantially linear 
ifoEd.^^ ^""*""^ P°'3^"haneurea 
Widi polyhydroxyl compounds (2) of lo%ycr 
molecular weight, e.g. 750 to 1250, the reac- 
tion with the diisocyanates (1) is advan- 
tageously carried out with lower NCO /OH 

hTo^F- l-^^ '■ ^' ^^"'^^'^ ^idi poly- 125 

hydroxyl compounds of higher molecular 
weight, e.g. 1700 to 2500, high NCO/OH 
ratios^are preferably employedf e.g. 3:1 to 

When using such higher molecular weight 130 
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polyhydroxyl compounds, a certain amount of 
low molecular weight diols (molecular weight 
. preferably below 250), e.g. ethylene glycol, 
butane- 1 ,4-diol, bis-N,N- (^-hydroxy-ethcr) 
5 methylamine, bis-N^N-r^-hydroxypropyl) 
methylamine, N,N'-bis-hydroKyeth5'l piper- 
azine or hydroquinone-bis-(j8-hydj-oxyerhyI- 
ether) are preferably included, for example 10 
to 300 mols percent and preferably 20 to 100 

10 mols percent of the OH content of the higher 
molecular weight polyhydroxj'l compound. 
Diols which have tertiary nitrogen are particu- 
larly effective for increasing the dyeability and 
improving the light fastness and they provide 

15 active points for subsequent after treatments 
such as cross-linking e.g. with compounds 
v/hich have a strong alkylating action such as 
4,4'-dichloromethyldiphen3'lether. 

The quantity of NCO groups in the pre- 

20 polymers (based on the solvent-free prepJaly- 
mer) influences the properties of the poly- 
urcthanes obtained from the prepolymcrs. It 
should be at least 0.50% by weight and should 
preferably be between about 1.00 and about 

25 7.6% by weight and in particular between 
about 1.5 and 4,0% by weight in order to 
produce polyurethancs which have sufficiently 
high melting points, tear resistance, elongation 
at break and stress values. If water is used as 

30 chain lengthening agent, the NCO content is 
preferably higher, e.g. between 3.5 and 7.6 
percent by weight, because a portion of the 
NCO groups is theoretically first saponified to 
form amino groups. 

35 It is usually preferred to have solvent pre- 
sent in the reaction mixture. The solvents 
used for the process according to the inven- 
tion are preferably organic compounds which 
are liquid under the reaction conditions and 

40 have a boiling point below 250° C. and which 
do not react with the starting materials under 
the reaction conditions: Suitable solvents arc 
e.g. aliphatic hydrocarbons such as pcntancs 
and hexanes and the homologous, optionally 

45 alkylated cycloalkanes cuch as cyclohcxanc, 
mediylcyclohexanc or cyclododecane ; petro- 
leum hydrocarbon fractions, especially mix- 
tures of aliphatic hydrocarbons having boiling 
points between 80°C. and 250*^C., e.g. ligroin, 

50 cleaning petrol, mineral spirits, mcpasin, oil 
of turpentine, mixtures of aliphatic and aro- 
matic hydrocarbons such as tetralin and dcca- 
lin, aromatic hydrocarbons such as benzene, 
toluene, xylene, cthylbenzcnc, diethylbenzcnc 

55 and mesitylene and chlorinated hydrocarbons 
such as di-, tri-, and tetrachlorometlianc, di-, 
tii- and pcrchlorocthylcne, di-, tri-, tetra-, 
penta- and hexa-chloroethane, 1,2- and 1,3- 
dichloropropane, isobutylchloride, dichloro- 

60 hcxanc, chlorocyclohexane, chlorobcnzenc and 
chlorotoluene, ethers such as di-n-propylether, 
di-i-propylethcr, di-n-butylerher, ethylpropyl- 
ether, anisole, phenctolc, esters such as diethyl- 
and dimethyl -carbonates, ethyl, propyl, butyl, 

65 aniyl and hexyJ acetate, metho.Kybutylacetatc, 



methyl propionate, cthylpropionate, methyl 
glycol acetate and dim ethyloxa late and ketones 
such as acetone, methyl ethyl ketone, methyl- 
isobutyl ketone, meihoxyhexananc, mcsiiyl 
oxide, phoronc and cyclohexanone. 70 

The reaction between the starting materials 
may be catalysed with the known isocyanate 
polyaddiiion catalysts (sec J. H. Saunders and 
K. C. Frisch "Polyurcthanes*' I, New York 
(1962) page 212). Volatile tertiary amines 75 
are preferably used because these arc known 
to have the least deleterious effect on the 
resistance of the end products to hydrolysis. 

In order to produce microporous products a 
non-solvent for the polyurethane (urea) pro- 80 
duced is preferably present. Preferably the fol- 
lowing conditions should also be observed: — 

1) Polyaddition is carried out in a solvent 
or mixture of solvents in which the start- 
ing materials for polyurethane synthesis 85 
are soluble at the reaction temperature; 

2) The solvent or solvent mixture must not 
cause noticeable swelling of a homor 
geneous non-porous film of this poly- 
ureiliane; 90 

3") The quantity of solvent must not ex- 
ceed the maximum quantity which the 
polyurethane is capable of enclosing as 
internal phase during its preparation. In 
the courre of the reaction, the poly- 95 . 
urcthane becomes insoluble in the solvent 
with progressive formation of the poly- 
urethane, so that pores are obtained after 
removal of the solvent. 
The solvent used preferably only swells the 100 
finished pol)ai re thane to the extent that when 
a sample of the homogeneous polyurethane 
film, e.g. in the form of a disc 3 mm in dia- 
meter and 0.2 to 0.5 mm in thickness is 
placed in the solvent, it absorbs less than 105 
50% of its own weight in 24 hours by swell- 
ing. Mixtures of such non-swelling solvents 
may, of course, also be used. In addition, 
the mixture may contain solvents which swell 
the polyurethane to an extent of more than ilO 
50% or even dissolve the polyurethane. Such 
f^olvents, however, must have not more than 
half the evaporation time of the other, non- 
swelling solvents so that on drying they 
evaporate more quickly than the non-swelling 115 
solvents. The evaporation time may be deter- 
mined according to DIN 53 170. If these 
conditions are not met, non-porous material 
may be obtained. In practice, however, it has 
been found that minor quantities of poly- 12O 
urethane solvents which have a higher vaporisa- 
tion temperature than the other solvents may 
be satisfactorily included to improve the flow 
of the end products without the microporosity 
being thereby impaired. The addition of very 125 
polar solvents in quantities of up to 100% 
fbascd on the polyurethane which is to he 
formed) but preferably 5 to 80% provides 
a better levelling effea when the films are 
being formed. Examples of such very polar 130 
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solvents are N,N-diinethylfonnamidc, N,N- 
dimethyJacetamide, trichJorobenzcnc, dimcthyl- 
sulphoxidc, tetramethylurca and camphor. 
The quantity of solvent used is an irn- 
5 portanr factor in determining the porosity of 
the product. As the quantity of solvent is in- 
creased, the permeability to water vapour 
passes throiigh a maximum. 
The maximum quantity of solvents used for 
lu tiie preparation of the polymeric layer is 
determined by the capacity of the polyadducts 
to disperse such solvents. The quantity of soJ- 
vents actually used may be 30 to 100% and 
preferably 50 to 98% of the maximum quan- 
i:> tity, dependmg on the lyophilic character of 
the starting materials, the reaaion tempera- 
ture and the composition of starting materials. 
Films of different porosity can be obtained 
by varymg die quantity of solvents within the 
range. 

The preparation of a solution of starting 
materials at a concentration of less than 10% 
by volume is of little practical significance 
because if the solution is too dilute phase 

25 separation often occurs as polyaddition pro- 
gresses and moreover the solvent often separ- 
ates in the form of a serum after the shaping 
process. ^ ^ 

On phase reversal, i.e. when the poly- 

30 urediane is no longer capable of dispersing the 
solvent but becomes dispersed in the solvent, 
porous products which arc unsatisfactory in 
their appearance for their intended applica- 
tion are frequently produced. 

35 The permeability to water vapour can there- 
fore easily be adjusted to die desired value by 
carrying out a series of tests with increasing 
quantities of solvent and measuring the 
porosity of the resuldng films. The quantity 

40 of solvent required for any given pcrnicability 
to water vapour can then be easily read off a 
graph in which the permeability to water 
vent P^^"^^ ^Sainst the quantity of sol- 

45 Any fibre fleece which can be produced by 
Icnown methods is suitable for use in the pro- 
cess. Suitable mediods for producing fleeces 
are, for example, the methods used for pro- 
r^flu^^ crimped fleeces, pneumatic methods, 
50 methods for producing spun fleeces or the wet 
methods, e.g. for fleeces produced in a paper 
making machine. Woven and knitted fabrics 
and natural materials such as split leather are 
smtable with certain reservations. The fleece 
33 is best appLed to the polymeric coating while 
the coating still contains more than 50% of 
^e original quantity of solvent. Preferably the 
fleece is placed onto the polymeric coating 
while the coating is still capable of deforma- 
GO tion so that the fleece sinks into the covering 
!n^«no'° f certain extent, i.e. it penetrates 1 
to 80% of the thickness of the covering layer, 
preferably 10 to 30% of the thickness. To 
achieve this, the unbonded fleece is prefer- 
05 ably applied within a time which is 0 to 300 



times, preferably 1 to lOa times and especi- 
ally 15 to 50 times the reaction time of tlic 
reaction mixture. The "reaction time" of the 
reaction mixture is the length of time after 
the reactants have been mixed (or treated with 70 
catalyst) during which the solution can still 
be stirred. In other words, it is the time dur- 
ing which the reaction solution is still rcvers- 
ibly mechanically defonnabie. After cloudiness 
has appeared in the reaction mixture, the solu- 75 
tion is poured on to the temporary support 
and the fleece is then applied, preferably with- 
in 1.5 to 50 times the i-eaction time. In tlie 
two stage process cloudiness generally occurs 
after addition of the chain lengthening agent 80 
(generally a polyamine) to the prepolymer 
soluuon. In the single stage process cloudiness 
generally occurs after the addition of catalyst 
to the solution which contains the higher mole- 
cular weight component which contains at 85 
least two OH groups (e.g. polyester), polyol 
Ce.g. butane-diol and polyisocyanate) (c 
4,4'-diisocyanato-diphcnylmediane) . Polvaddf- 
tiou is then completed as the solvent evapor- 
ates. Polyaddition and evaporation of the sol- 90 
vent arc preferably completed at 20 to 200^0 
more preferably at CO to 150°C, and most 
preferably at 80 to 1200C. 

The fleeces may be made of polyester, poly- 
amide, polyacrylonitrilc, polyvinyl chloride, 95 
polyvmyl acetate, polyvinyl alcohol, cotton 
staple rayon, collagen, regenerated cellulose 
or polyurethane fibres or mixtures of these 
fibres. Bonding with die aqueous dispersion 
preferably takes place mainly after compie- 100 
tion of the polyaddition and removal of the 
solvent. 

If desired die temporary support can be 
shaped so that the fibrous web when removed 
«ii -ui ^°"^^P«>n^ngIy shaped. Thus it is 105 
possible to make shoe or boot uppers havin^ 
de«)rative seams or perforations. 

Furthermore if desired the temporary sud- 
port may be coated with a finish before the 
layer of reaction mixture is applied. The 110 
finish adheres to the polymeric coating and is 
ranovcd m step (c) from the temporary sup- 
Such a process can be carried out as des- 
cribed below. 

1) A veiy thin film of finish (e.g. 5 to 20 a) 
is applied to a temporary support, e s i 
separaung paper, a support M'hich has 
been coated with a layer of polyolefine, 
silicone or perfluoroaikylatcd coating, a 120 
steel strip or a siHcone rubber sheet. For 
example a silicone rubber mould or sheet 
can be used die surface of which repre- 
sents die negadve image of an obfcct, 
e.g. the surface of grain Heather or a boot 125 
upper having decorative seams or per- 
forations. (If such a matrix is used, the 
final product obtained will show all the 
frnn,'^^ °l tJie Object the matrix was taken 
trom). Suitable polymers for their pur- 130 
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pose Sre e.g. polyurcthanc latices of the 
type described by D. Dictcrich et al in 
Agnew. Chcm, 82 (1970) Pages 53—63 
and in die licera lure cited there or a poly- 

5 acrylaie, in other words a product of the 

type suitable for finishing leather. 
2) After drying, a microporous layer is 
produced from the reaction mixture using 
the single stage or two-stage process. . 

10 3) The fibre fleece, generally an unbonded 
iicccc, or other fibrous web is applied 
within 0 to 3000 times the reaction time. 

4) Polyaddition is completed and the sol- 
vent evaporated at a temperature of 20°C. 

15 to 200°C. 

5) After 10 to 600 minutes, the product is 
removed from its temporary support. 

6) The fleece is bonded with the aqueous 
polymer dispersion. 

20 7) If desired, the unitation leather is em- 
bossed. 

8) If step 1) has been omitted, the com- 
pleted product may then be treated v/ith 
a finish. 

■25 If in step- 3, a substrate other than an un- 
bonded fleece is used, step 6 is omitted. 

The microporous layer 2) may be produced 
by the single stage or the tv/o-stage process 
as above. 

30 The composition of starting materials for 
the polvurethane should preferably be such 
that the polyurcthanc produced has a Shortr 
A hardness of more than 50 kg wt/an- and a 
softening range above 100°C. and preferably 

35 above 130°C. when in the form of a homo- 
geneous, non-porous sheet. The Shore A hard- 
ness is determined according to DIN 53505. 
The softening range may be determined in 
known manner, e.g. on a Kofier block (see 

40 Ilouben-Weyl (1953) "Analytische Methoden" 
789, 792). 

Suitable formulations for. pol3rurcthanes 
may be found in the technical literature on 
the subject, e.g. E. Miiller et al "Angewandte 

45 Chemic" 64 (1952) 523—531. If it is in- 
tended to use formulations whose properties 
have not yet been described, it is advisable 
to prep.qre the polyurethane in bulk by the 
melt casting process or in dioxane and to in- 

50 vestigate its properties. 

Polyurethancs v/hich have the properties 
mentioned above may be obtained, for ex- 
ample, from: 

1) 1 Mol of a linear or slightly branched 
55 compound which contains OH end groups 

and has a molecular weight of 1500 to 
2500. 

2) 0.5 — 4 mols of a conventional poly- 
urethane chain lengthening agent. 

60 These compounds are reacted with the 
polyisocyanate in the solvent mixture prefer- 
ably at a concentration of 10 to 100% and 
for microporous sheets most preferably 20 to 
'60%. Higher proportions of polar compounds 

65 require higher quantities of solvent. 



In order to obtain a fihn with good micro- 
porosity, it is necessary that the reaction mix- 
ture should gel soon after it has been cast. 
Gelling is a gel-like solidification of the reac- 
tion mixture without phase separation, i.e. 70 
without serum-like separation of solvent. Once 
gelling has occurred, the sheet structure gencr^ 
ally can no longer be deformed. Progressive 
solidification occurs after gelling due to the 
progressive polyaddition. 75 

The process admits of the addition of other 
polymers, dyes, fillers, stabilizers, cross-link- 
ing agents etc. in the form of solutions, 
organic dispersions or solids which are advan- 
tageously incorporated in the starting solu- 80 
tions. 

Known substances may be used as binders 
for the fleeces, for example copolymers of 
butadiene with styrene, acrylonitrile and/or 
(meth) acrylic acid, polychloroprenc, (meth) 85 
acrylic acid ester copolymers which if desired 
have been mixed with heat sensitizing agents 
prior to coagulation (see French Patent No. 
1,381,222) or mixtures of the type described 
in Belgian Patent Specification No. 654,817 90 
' or binders of the type described in British 
Patent Specification No. 1,060,785, Poly- 
urethane latices of the type described by D. 
Dieterich et al in Angew. Chem. 82 (1970) 
pages 53 to 63 and in the Patent literature 95 
cited there have been found to be particularly 
suitable. 

Examples of the preparation of aqueous 
polyurethane dispersions which are especially 
suitable for the process may be found in IQO 
German Auslegeschrift Nos. 1,097,678; 
1,187,012; 1,184,946; 1,178,786 and 
1,179,363, in Belgian Patent Specification 
Nos. 653,223; 658,026; 669,954; 673,432 and 
^88,299, in British Patent Specification No. 105 
883,568, in French Patent Specification No, 
1,108,785, in U.S. Patent Specification No, 
3,178,310 and in German Offenlegungsschrift 
No. 1,939,911. 

Dispersions which have been prepared with- no 
out the use of emulsiticrs are especially suit- 
able for the process according to the inven- 
tion, and particularly emulsifier-free disper- 
sions of anionic polyurcthanc whicli have sul- 
phonate and carboxylatc groups as well as 115 
dispersions of this type of cationic poly- 
urethancs which have quaternary ammonium 
groups. 

Dispersions of polyurethancs with anionic 
groups arc generally prepared by reacting the 120 
prcpolymer which contains isocyanate groups 
with the anionic component, preferably in 
solution in an organic solvent, adding water 
and then distilling off the organic solvent if 
desired. If desired, the process may be re- 125 
versed, in which case water containing the 
anionic component is introduced into the re- 
action vessel and the prepolymer which con- 
tains isocyanate groups is added to it. Anionic 
components which are suitable for incorpora- 130 
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tioa arc, for example the alkali metal salts 
of amino acids such as taurine, methyltaurinc, 
6-aminocaproic acid or glycine, sulphanilic 
acid, diamino-bcnzoic acid, ornithine and 
5 lysine and 1:1 addition products of sultoncs 
such as propanesultone or butane sultone with 
diamines such as ethylene diamine, hydrazine 
or 1,6-hexamethylene diamine. 

Compounds which are particularly suitable 

10 for the incorporation of cationic groups arc, 
for example, those which contain hydroxy! 
and/or amino groups that are reactive with 
NCO groups and which in addition have at 
least one basic nitrogen atom which can be 

15 converted into the salt form with acids or 
alkylating agents before or after reaction of 
the compound with isocyanates. Suitable start- 
ing materials for the preparation of cationic 
polyurethane dispersions are mentioned e.g. 

20 in German OfFenlegungsschrift No. 1,595,602. 
The incorporation of ammonium groups 
may, however, also be carried out for example 
by the action of a tertiary amine in a poly- 
urethane which contains chlorine or bromine 

25 atoms which are capable of being alkylated. 
Sulphonium or phosphoniimi groups may also* 
be introduced in an analogous manner. 

Quaternary ammonium groups may also be 
introduced by means of chain lengthening re- 

30 actions involving the use of halogenated mono- 
hydric alcohols, tertiary amino monoalcohols, 
polyhalides and polyamines, as described in 
Belgian Patent Specification Nos. 639,107 and 
659,026. 

35 The dispersions are generally adjusted to a 
solids content of 20 to 60% by weight, pre- 
ferably 30 to 50% by weight. 

The polyurethane dispersions are stable and 
can be stored and transported and may be 

40 blended with polymer dispersions and copolj^- 
mer dispersions based on vinyl acetate, buta- 
diene, styrene, acrylonitrile, acrylic acid 
esters and methacrylic acid esters, vinyl 
chloride, vinylidene chloride and other poly- 

45 merisable and copolymerisable monomers and 
modified in loiown manner, mixed with other 
blending components, fillers, cross-linking 
agents and other additives before being u.sed 
to impregnate the fleeces. 

50 The polyurethane dispersion described 
below, for example, may be used for the pro- 
cess according to the invention; 

212 g of a polyester of adipic acid, 1,6- 
hexanediol and neopentylglycol are dehydrated 

55 under vacuum (water pump) at 120°C. for 
30 minutes and then reacted with 38 g of 
1,6-hexancdiisocyanate for 2 hours. After 
cooling, the melt is taken up in 700 ml of 
acetone, and a solution of 50 g of water, 3.75 

60 g of ethylene diamine, 7.6 g of 1,3 -propane- 
sultone and 35 g of 10% aqueous sodium 
chloride solution is added. After a short re- 
action time, 310 ml of water arc stirred in 
rapidly and the acetone is distilled off under 

65 vacuum (water pump) . The 40% disper- 



sion obtained can be used directly for the 
process of the invention. The products of the 
process are produced in a simple maimer with- 
out a large number of individual process steps 
and may be used as synthetic leathers which 70 
have a very smooth surface and excellent 
wearing properties. 

A suitable apparatus for producing imita- 
tion leather according to the process of this 
invention is shown in the accompanying draw- 75 
ing. A reaction mixture is applied to a tem- 
porary support (1) from a mixing gear (2). 
After the mixture begins to solidify a non- 
bonded fibre fleece (3) is introduced from 
above. Its direction is adjusted by roller (4) 80 
and it is placed on the partially solidified 
polyurethane layer (5). From the mixing gear 
(6) a polymeric binder is introduced into the 
fleece and distributed by means of roller (7). 
After passing under a heating means (8) the 85 
product is removed from the temporary sub- 
strate (1) and if necessary dried in a heating 
chamber (9). The apparatus may also com- 
prise means for applying a leather finish to 
the temporary support e.g. roller (10), rotat- 90 
ing brushes or a spraying device. The result- 
ing imitation leather is finally rolled up (11) 
and then ready for use. 

The following Examples illustrate the in- 
vention. In these all parts and percentages 95 
are by weight unless otherwise stated. 



^ Example 1 

1500 g of ethylene glycol polyadipate (OH 
nxmiber 56) and 376 g of ethylene glycol poly- iqq 
adipate (OH number 178) are dehydrated for 
one hour at 13 mm Hg and 110*»C., and 485 
g of a mixture of 65% of 2,4- and 35% of 
2,6-tolylenc diisocyanate are then added and 
the whole reaction mixture is stirred for 40 105 
minutes at IIOOC. A prepolymer having an 
NCO content of 4.85% (calculated 4.95%) is 
obtained. 

115 g of this prepolymer were dissolved in 
90 ml of chlorobenzcne, 255 ml of xylene HO 
and 12 g of dimethylformamide at lOO^C, 
a hot solution of 12 g of 4,4'-diaraino-di- 
phenylmethane in 10 g of xylene was added 
and the mixture was stirred for 8 seconds and 
then poured out on to a hot glass plate. After 115 
30 seconds, a stitched fibre fleece of 45% 
Perlon, (Perlon is a Registered Trade Mark) 
10% regenerated cellulose and 45% polyethy- 
lene glycol terephthalate was placed on this 
fihn and light pressure was applied. Polyaddi- 120 
tion was then completed at lOO^C. with 
evoporation of the solvent, and the product 
was stripped from its support. 

B 

20.3 g (280 cm-) of the product of Ex- 125 
ample lA was impregnated with 30 g of a 
60% polyisobutylene dispersion in 20 g of 
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water. The finished* product contained 68% 
of polyisobutylcne. It was able to withstand 
200,000 flexures without damage and was 
found to have a penneability to water vapour 
5 of 0.5 mg/hcm= riUP 15; see "Das Leder" 
12 (1961), 8^—88). 

C 

55.7 g (680 cm-) of the product of Ex- 
ample lA were impregnated with 100 g of a 

10 41% aqueous dispersion of a polymer based 
on butyl ethyl acrylate. After drying at 
100°C., the bonded product contained 65% of 
this polymer; it was able to withstand 200,000 
flexures in the Bally-Flcxomctcr and had a 

15 permeability to water vapour of 0.6 mg/ 
hem-. 

D 

60.3 g (700 cm-) of the product of Example 
lA were impregnated with a mixture which 

20 had the following composition. 

60 ml of dccalin were emulsified in 50 g 

. ^ . of a 48 % dispersion of an acrylonitrile buta- 
diene poljmier containing 4% methacrylic 
acid and 50 g of a 38 %» anionic polyurethane 

25 dispersion (from a neopeniyl glycol/hexa- 
mcthylcne glycol polyadipate, hexamethylene- 
1,6-diisocyanatc and water as chain lengthen- 
ing agent and the addition product of ethylene 
diamine and propane sultone) by stirring at 
the rate of 1300 revs/min to produce a reverse 
emulsion. After impregnating and drying at 
80°C., an Imitation leather product was ob- 
tained which was able to withstand 200,000 
flexures in the Bally Flexometer without 

^5 damage and which was found to have a perme- 
ability to water vapour of 0.9 mg/hcm=. 

Example 2. 
152 g of a partly branched ethylene glycol 
polyadipate (OH number 59) and 24 g of 

40 bis-(jS-hydroxycthoxy) benzene-1,4 are dis- 
solved in 300 ml of xylene and 20 g of di- 
methyl formamide together with 3 g of Sol- 
vent Black 27 at lOOoC. 50 g of 4,4'-diiso- 
cyanatodiphcnylmcthanc in 60 ml of hot 

45 xylene were introduced into this solution with 
stirring, 0.6 g of diazobicyclo-oaane was 
added and the rcaaion mixture was stirred for 
10 seconds and then poured out on to a hot, 
polished VA steel plate. After 30 seconds 29.1 

50 g of a stitched fleece of 70% Perlon, 20% 
bifilar Perlon and 10%, regenerated cellulose 
was placed on this reaction mixture which 
was then thoroughly heated at 100°C. With- 
out stripping the product from its support, it 

55 was impregnated with 120 g of a 26% dis- 
persion of a butadiene-acrylonitrile polymer 
with 4% methacrylic acid which also con- 
tained a heat sensitizing agent according to 
French Patent Specification No. 1,381,822 and 

60 2% of dispersed carbon black and to which 
1%, '(based on the polymer) of an aqueous 
silicone emulsion had been added. The pro- 



duct was coagulated by heating to the coagula- 
tion point (41®C.) and the water was evapor- 
ated off at 120°C. A bonded imitation leather 65 
product was obtained which had a perme- 
ability to water vapour of 1.8 mg/hcm' and 
was able to withstand 200,000 flexures in the 
Bally Flexometer. 

Example 3 

In a manner analogous to Example 2, an 
identical fleece was placed on the same reac- 
tion mixture as polymeric layer. The substrate 
was in this case a siliconized separating paper 
which had been embossed with a buffalo 75 
grain and on which a cationic polyurethane 
dispersion coloured black with carbon black 
had been applied in a thickness of about 5 to 
10 ft as a finish before application of the 
covering layer, 80 

After the reaction mixture had reacted, the 
fleece was impregnated with 100 g of a poly- 
urethane dispersion as in Example ID and 
thoroughly heated. By stripping the product 
from the separating paper, an imitation leather 85 
was obtained which had a permeability, to . 
water vapour of 1.1 mg/hcm^ was able to 
withstand 200,000 flexures in the Bally Flexo- 
meter and a hot abrasion test according to 
Sarra (sec Pittard, Jour. Soc. Leather Trade 90 
Chcm. 4, pages 20 — 125) and a hot ironing 
test at 150*^0. without damage. By virtue of 
the hydrophilic character of the binder it was 
capable of absorbing 3.5%, of its own weight 
of water vapour in the course of 6 hours at a 95 
relative humidity difference of 65%, to 86%,. 
(For comparison it may be mentioned that 
split leather under the same conditions can 
absorb about 10% but commercially available 
imitation leather less than 1% (Corfam), 100 
(Clarino) or approximately 2% (Xylene). 
(Corfam, Clarino and Xylene are Registered 
Trade Marks). 

Example 4 

670 g of a polypropylene glycol ether (OH 105 
number 58) were reacted after dehydration 
with 122 g of a mixture of 65*X» of 2,4- and 
35%, of 2,6-tolyIene diisocyanatc for 40 
minutes at 110°C., to produce a prepolymer 
having an NCO content of 3.8%. 110 

66 g of this prepolymer were dissolved in 
10 g of dimethylformamidc and 240 ml of 
mineral spirit (aliphatic hydrocarbon mixture 
boiling in the range of 160°C. to 196°C.) at 
lOO^^C., and 0.4 g. of a triturated Pigment 115 
Yellow 3 (C.J. 11 710) in a polyalkylene 
adipatc was added. A hot solution of 6 g of 
4,4'-diaminodiphenylniethane in 9 g of xylene 
was added at IpO^C. and the reaaion mixture 
was stirred for 2 seconds and then poured out 120 
on to a hot glass plate which had previously 
been covered with an acrylatc finish. After a 
further 3 seconds, a stitched fleece of 100%, 
polyethylene glycol terephthalate was pressed 
on to the covered glass plate and the poly- 125 
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addition reaction was completed at lOO^C. 
with evaporation of the solvent. 

The fleece was then impregnated with a 
40.6%. dispersion of a copolymer of ethyl 
5 acrylate and a small amount of acrylic acid 
and dried. The resulting finished imitation 
leather had a permeability to water vapour 
of 1.6 mg/hcni-. 

One part of the imitation leather was treated 
10 with a lacquer finish suitable for leather, 
using a casting machine. This part had a 
permeability to water vapour of 0.3 mg/ 
hem*. 

Example 5 

15 A man's boot-upper was prepared from two- 
coloured embossed grain leather in a conven- 
tional way. First the 4 parts of such a boot- 
upper namely the vamp, the extended vamp 
and the quarters were punched out of a 

20 leather sheet using punching knifes. The parts 
were then primed, perforated, a decorative 
seam was stitched in, and then the parts were 
edged and assembled in the usual way. The 
finished boot-upper was fixed onto a metal 

25 plate^ and a layer of catalyst activated com- 
mercially available silicone paste was applied 
to the metal plate by a doctor blade. The 
layer was about 5 mm thick. On top of this 
layer a textile fabric was placed and the 

30 assembly was left to stand at room tempera- 
ture for 10 hours. After this time the silicone 
paste had hardened and the silicone rubber 
matrix of the boot-upper thus formed was 
carefully removed. 

" The matrix thus formed was used as the 
temporary support for making a boot-upper 
out of imitation leather. The procedure was 
as follows: 

700 g of diethyiene glycol polycarbonate 
40 (OH number 62; corresponding to 785 m 
mols of OH) were dehydrated in the vacuum 
at 110°C and then mixed with 137 g of 
toluene diisocyanate (65% 2,4 and 35% 2,6 
isomer) at 110°C. and stirred for 40 minutes. 
45 An NCO prepolymcr having 3.26% NCO was 
formed. 

60 g of dimethyl formamide and 200 g of 
toluene were added to 520 g of this NCO 
prepolymer. In a second vessel a solution was 

50 prepared of 40 g 4,4'-diaminodiphcnyl 
methane in 50 g of dimethyl formamide and 
300 g of toluene. This solution was ucatcd 
with 0.5 g of solvent black 1 and 10 g of a 
carbon pigment black dispersion in a poly- 

55 ester. By means of a geared pump 144 g of 
the prepolymer solution and 80 g of the amine 
solution v/erc pumped into a mixing head inti- 
mately mixed and sprayed onto the matrix. 
Within 15 seconds split leather is applied to 

60 the sprayed matrix and the assembly heated 
thoroughly for S minutes at 80°C. The coated 
split leatlier is then removed and dried for 
10 minutes. The result is a coated split 
leather. This material already has the contours 



of a man's boot on its^surface 'including tlie 65 
decorative scam, the perforation and so on. 

Test specimens were taken from, this leather 
and it was shown that the material was un- 
damaged after 200,000 flexures in the dry 
state, 100,000 flexures in the wet state and 70 
10,000 flexures at - 15°C in a Bally Flexo- 
meter. After 5 weeks' storage at 70°C. and 
95% relative humidity 200,000 flexures in the 
Bally Flexometer were possible without 
damage to the material. 75 

A coating made in the same way without 
applying it to a split leather had a tensile 
strength of 200 kp/cm% and elongation at 
break of 500% and a tear resistance of 32 
kp/cm. 80 

Example 6 

1600 g of polypropylene glycol ether (OH 
number 56) arc dehydrated as described above 
and reacted with 400 g of 4,4'-diisocyanato- 
diphenyl methane to a prepolymer with 3.32% 85 
of NCO. 6.3 g of 4,4'-diaminodiphenyl-2,2- 
propane in 20 g of toluene are added at 60°C. 
to 76.2 g of this prepolymer in 20 g of 
toluene and 25 g of cyclohcxanone. 

The solution is applied by means of a 90 
doctor blade after stirring for 10 seconds to 
a silicone matrix with a kid leather grain, 
applied after 15 seconds to split leather and 
dried at 60°C. A coated leather is produced 
which survives 200,000 flexures in the Bally 95 
Flexometer without damage. 

Example 7 

As in Example 5 an 85% solution of a 
prepolymer was prepared from 4,040 g of a 
butane diolpolyadipate (OH number 64) and 100 
1,140 ^ of 4,4'-diisocvanatodiphenyI methane 
in 5,180 g of perchloro-ethylene. 896 g of 
this prepol3aner was mixed as above with 40 
g of 4,4'-diamino-diphenylmethane in 150 ^ 
dioxane at lOO^C. The solution was sprayed ^05 
onto a silicone separating paper which had 
been previously covered with a cationic poly- 
urcthanc dispersion finish (to which an 
aqueous carbon black trituration had been 
added) (sec D. Dicterich loc. cit.) and a HO 
fabric applied. The mixture was likewise 
sprayed onto glass, metal or Teflon and a 
bonded fleece or buffed grain leather then 
pressed on. Coated specimens were obtained 
which survived 200,000 flexures in the Bally 115 
Flexometer without damage. Films of this 
mixture fwithout .substrate) have tensile 
^^^^^ kp/cm% breaking elongation 

500% and tear resistance of f 0 kp/cm. 

Example 8 120 
57 g of partly branched diethyiene glycol 
polyadipate fOH number 63) and 5.1 g of 
2,5-dichloro-l,4-diamino benzene are dissolved 
in^ 20 g of toluene at 60^C. 16.2 g of 4,4'- 
diisocyanatodiphenyi methane were added and 125 
the mixture stirred for 10 seconds, poured 
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onto glass, fabric 'Applied and dried at 60°C. 
The coated fabric could be bent 200,000 times 
in the Bally Flexometer without damage. 

Example 9 

5 35.4 g of a partly branched ethylene glycol 
polyadipate were dissolved with 3.5 g of 
. hexanediol-1,6 in 30 g of acetic acid at 60°C 
6 g of a commercially available carbon black 
trituration in polyester were added. 19.6 g 

10 of a liquid mixture of reaction products con- 
sisting of 4,4'-diisocyanatodiphcnyl methane 
with propylene glycols were mixed with 0.2 g 
of a catalyst on a silamorpholine basis stined 
for 8 seconds, applied to a glass plate by 

15 means of a doctor blade, split leather applied 
after 30 seconds and removed after 40 
minutes. A finished imitation leather was ob- 
tained with the appearance of patent leather 
which survived 200,000 flexures at room tem- 

20 pcrature and 10,000 at — 25°C without 
damage. 



. - WHAT WE CLAIM IS: — 

1. A process for covering a fibrous web with 
a polymeric coating comprising the steps 
25 of: — 

a) applying to a temporary support a layer 
of a reaction mixture which comprises 
(1) at least one polyisocyanate and (2) 
at least one compound containing active 

30 hydrogen atoms and which will undergo 

a polyaddition reaction with the polyiso- 
cyanate to form a microporous poly- 
urethane (urea) layer, 

b) applying to the layer, before the poly- 
35 addition reaction is complete^ a fibrous 

web, and 

c) removing the fibrous web with the ad- 
hering polymeric layer from the tan- 
porary support. 

40 2. A process as claimed in claim 1 in 
which the fibrous web is split leather, grain 
leather, suede or a knitted or v/ovcn fabric. 

3. A process as claimed in claim 1 in which 
the fibrous web is a fibre fleece. 

45 4. A process as claimed in claim 3 in 
which after the fibre fleece has been applied 
to the layer the fleece is impregnated with an 
aqueous solution if a polymeric binder and 
the binder is coagulated, the amount of binder 

50 used being 10 to 98% by weight based on 
the weight of the fibre fleece. 

5. A process as claimed in claim 3 or claim 
4 in which the fleece is applied so that it 
penetrates 1 to 80% of the thickness of the 

55 layer. 

6. A process as claimed in claim 5 in which 
the fleece penetrates 10 to 30% of the thick- 
ness of the layer. 

7. A process as claimed in any of claims 
60 3 to 6 in which the fleece used is of polyester, 

polyamide, polyaciylonitrile, polyvinyl 
chloride, poly\'inyl acetate, polyvinyl alcohol. 



rayon, cotton, collagen, polyurethane and/or 
regenerated cellulose fibres. 

8. A process as claimed in any of claims 65 
4 to 7 in which the polymeric binder com- 
prises polyurethane. 

9. A process as claimed in claim 8 in which 
the binder comprises 10 to 100% of poly- 
urethane. 70 

10. A process as claimed in any of claims 
4 to 7 in which the polymeric binder is a 
polyurethane which is an anionic polyaddi- 
tion polymer. 

11. A process as claimed in any of claims 75 
4 to 9 in which 10 to 100% of the polymeric 
binder is an acrylonitrilc-buiadicnc or chloro- 
prene polymer. 

12. A process as claimed in claim 11 in 
which the polymeric binder comprises meth- 80 
acrylic and/or acrylic acid. 

13. A process as claimed in any of claims 
1 to 12 in which the reaction mixture com- 
prises (1) at least one polyisocyanate (2) at 
least one compound containing NH and/or 85 
OH groups which will react with NCO groups 
and having a molecuar weight of at least 500 
and (3) at least one chain lengthening agent 
which has a molecular weight of below 500 
and contain NH and/or OH groups which ^ 
will react with NCO groups. 

14. A process as claimed in claim 13 in 
which the three reactants (1), (2) and (3) 
are mixed together in a single stage process. 

15. A process as claimed in claim 13 in 95 
which the reactants (1) and (2) arc reacted 
together in a first stage to give a prcpolymer 
which is, in a second stage, mixed with the 
chain lengthening agent. 

16. A process "as claimed in any of claims 1 100 
to 15 in which the polyaddition reaction is 
carried out in solvent which is a non-solvent 

for the polyurethane (urea) produced. 

17. A process as claimed in claim 16 in 
which step (b) is carried out while the layer 105 
still contains not more than 50% of the 
original quantity of solvent used. 

18. A process as claimed in any of claims 
I to 17 in which step (b) is carried out within 

a lime, after the reactant in the reaction 110 
niixture have been mixed, which is up to 300 
times the reaction time (as herein defined) 
of the reaction mixture. 

19. A process as claimed in claim 18 in 
which step (b) is carried out in a lime within 115 
15 to 50 times the reaction time. 

20. A process- as claimed in any of claims 1 
to 19 in which the temporary support has 
been co^itcd with a finish before the layer of 
reaction mixture is applied, which finish will 120 
adhere to the polymeric coating and be re- 
moved in step (c) from the temporary sup- 
port. 

21. A process as claimed in claim 1 substan- 
tially as herein described. . . .... X25 

22. A process as claimed in claim 1 sub- 
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stanrially as herein described with reference 

to any one of the Examples. ELKINGTON & FIFE, 

23. Fibrous webs when provided with a Chartered Patent Agents, 
polymeric coating by a process as claimed High Holbom House, 
in any of claims 1 to 22. 52/54, High Holborn, 

24. Products as claimed in claim 23 which London, WCIV 6SH, 
are leather substitutes. Agents for the Applicants. 

Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1974. 
Published by The Patent Office, 25 Southampton Buildings, London, WC2A lAY, from 

which copies may be obtainod. 
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